The effect of water-table management practices on leaf photosynthesis and corn yield was investigated under two different field conditions in 1989 and 1990. In one field, water-table depths were maintained at 0.3, 0.6, and 0.9 m in field lysimeters during the growing season. In the other field, average water-table depths of 0.2, 0.3, 0.6, 0.9, and 1.1 m were maintained through subirrigation. Photo-synthesis measurements were made regularly during the growing season, and yield data were collected at harvest. In 1989, a relatively dry year, photosynthesis rates were higher at shallow water- 0.2, 0.3, 0.6, 0.9 , and 1.1m were maintained through subirrigation. Photosynthesis measurements were made regularly during the growing season, and yield data were collected at harvest. In 1989, a relatively dry year, photosynthesis rates were higher at shallow water- 
Photosynthesis is an important physiological factor limiting crop production. Crop growth and yield responses depend upon the production and partitioning of carbon assimilates. However, dry matter production rates and partitioning patterns can be influenced by a wide variety of environmental stresses such as drought, high temperatures, low irradiance, nutrient deficiency, and airborne pollutants (Treshow, 1970) . Under nonstressed conditions, irradiance is the most important environmental factor causing variation in photosynthetic rate in maize (Reed et al., 1976; Hari et al., 1981) . Dwyer and Stewart (1986) reported that the dependence of photosynthetic rate on irradiance was nonlinear and could be described by a rectangular hyperbola. Dwyer et al. (1989) reported cultivar differences in photosynthetic rates as a ftmction of plant age, and that late-maturing cultivars had higher photosynthetic rates than early-maturing cultivars at comparable phenological stages.
The maximum rate of leaf photosynthesis is generally represented by measurements on fully expanded upper sunlit leaves near midday. Therefore, the topmost fully expanded leaves (at optimum physiological condition and plant position) are examined. The correlation between net photosynthesis and crop yield have been examined in several studies. Evans (1975) and Elmore (1980) reported no significant correlation between yield and rate of carbon dioxide (CO2) exchange per unit of leaf area, although Elmore (1980) stated that higher rates of photosynthesis should lead to higher yield. Moss (1976) reported that it was difficult to document if economic yield and photosynthesis were related in any direct way. Results from these studies may have limited application because of single leaf measurements in control environment tests. Individual leaves in a plant community in the field often differ in their net CO2 assimilation rates depending on irradiation, temperature, water, other climatic factors, leaf age, and development stage (Zelitch, 1982) . Zelitch (1982) strongly suggested that crop yield is closely related to the net photosynthetic assimilation of CO2 throughout an entire season, but that instantaneous measurements of photosynthesis may be misleading. Christy and Porter (1982) found that adverse climatic factors such as clouds, cold, and water limitations generally decreased net photosynthesis of soybeans. They compared yield with the cumulative net photosynthesis for two soybean varieties for two seasons and observed a near unity correlation (r = 0.98) although no correction was made for carbon lost by respiration in the dark and by roots. On a seasonal basis, integrated net CO2 exchange rate and com growth The net exchange of CO2 between a leaf and the atmosphere was measured by enclosing a leaf section in the leaf-chamber and monitoring the exchange rate in CO2 concentration of the air in the chamber during a short time interval of 10 to 20 s. Area of the leaf section in the chamber was measured. The net photosynthesis rate was calculated based on the rate of change in CO2, leaf area enclosed, volume of enclosure, and air and leaf temperatures. Details of this measurement system are given in ZJ- lysimeters. The layout of the experimental area is shown in figure 2. At the Ankeny site, a dual-pipe subirrigation system was installed in 1988 on a 0.5-ha area with significant natural ground slope of 2.5%. This site is located on Nicollet siltloam soils and was selected for this study for its relatively large field size (130 m x 40 m). The basic concept of the dual-pipe subirrigation system is illustrated in figure 3. Shallow irrigation pipes were installed at a depth of 0.5 to 0.6 m parallel to and midway between drainage pipes, which were installed at 1.2 m depth. The natural ground slope along the length of the field allowed water tables to be maintained at various depths by controlling the subsurface drainage outflows and by supplying irrigation water through the subirrigation pipes.
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Figure 3-A schematic sketch of the dual-pipe subirrigation system. Ankeny site increased as water- (| X mol m-2 s-i). The numbers in parenthesis below the partial regression coefficients in equation 1 represent the probability that the partial regression coefficients are equal to zero. These values indicate that by using each of these variables in the model, there is no more than a 1.68% probability of accepting the null hypothesis. The null hypothesis states that the partial regression coefficients are equal to zero. Details of the "stepwise regression method" and statistical indices are given elsewhere (Rawlings, 1988 
